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(57) Abstract 

Compounds represented by general formula (I) which have potent antifungal activity without showing any chemical injury to man, 
beast or agricultural/horticultural plants to which the compounds are to be applied .and show high photostability, wherein R 1 represents 
isobutyryl, tigloyl, isovaleryl or 2-methylbutanoyl; R 2 represents hydrogen, aromatic : carboxylate or an amino-protective group; and R 3 
represents hydrogen, nitro, amino, acylamino or N,N-dialkylamino (provided that the case where R l is isobutyryl, tigloyl, isovaleryl or 2- 
methylbutanoyl and R 3 is hydrogen, and then R 2 is 3 -hydroxy picolinate, 3-hydroxy-4-methoxypicolinate or 3,4-dimethoxypicolinate is 
excluded). . " 
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Antimycin A R b = -(CH 2 ) 5 CH 
Antimycin A 3 R 6 = -(CH 2 ) 3 CH 
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5 (I I) (D4t^&M&i'&W&MQ'Z%>4> Streptovertici Ilium sp. SAM208 

4@*{i> ferm B?-mt<D&±^ J3mm&4^^mt9tm CB^mmm 
mo < «rmm 1 tb 1 # 3 #) Ksrffcs nt^io c ©^©^i&tte^ > h u 

-«5S;&4t (H*a^MtKtiS2T@ If 14 Of) i?&£o C© 
SWe©JS«Ktt s l z J*6¥2^ 1 7 BttU\ §&e##FERM. P-14154T* tK ~f ^ ■ r < 

6 (1) ©>fb£#) 

<h & N R 2 #?3 - t Ko + i/ t°n i; 3 -t Kn + ->- 4 -y h 4- t° 
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^ (Ci- 6 ) T>M^U*X* <UM-*i^ 
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(4) +7 U >*;b«K>lK8» L < «4-+> »J >*^>WBai) 

C,- 6 7;M^ug (Sf^Kiid^T^k £003; L< it/ f-Jl&tz 
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(6) t Ko + s/STfiKJIsnfc+y+l^U >*;^>smi L < 3 - 
*HM3©ff*L^IW»R:in^ (1) t Kn+yMSMli, $f>(c- 

tfC^T^n + S/S WLCtid^T^n + i/S, J: t)*?* L < tt* h4i/ 

-rt/*^*^iK-^+^»v ^>W+^*^-K-;l / c 1 - 10 7;l/^^f- 
;M-*5/3k *^«K+'>C,-ioT^+Jt/*;UiK— ^4-^^ y (C,_ 6 ) 
4;b* x * u 4 *>Sn * ^ * x * »j 4 s/£t?hsi <* ftfc t> 
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g C I ) gjb£#gjjl 
^teJ:^^cD^©M^^$i^$ ft£ 0 

$ -a-. tn.mmm t l xmm tarn mfo&m*wtt z c <t l ^ 0 

;WSJrt?&#V\> UK-2tt9M3»7^ h>flKS*#^ 3o©^^>fxxf;l/ 
M£r£f$o c <D «fc «5 ft Jn*3M^fe#Ki J: o Tfli: * ft & 

->Afh77 n # ly - h (CH 3 ) 3 0BF 4 ^<fc < % ft -5 (Tetrahedron Letters, 
1549, (1967)) 0 
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%-t>nz> iY&m Kfffitt>kktz 9 sat s> 5 * h ymm^-tut^m^mn 
(i) h£MR : 

% (I) ®^»tB^«i LTJis DK-2*fli^*Ci**T?**o UK-21*. 
Xhl/^M-fr>^A (Streptoverticil Hum) fCJS-T & Wi&tifafr & # £ 

55; (i i) <Dik&®maim<D-w±LTiu mmm^mm^mr-tmL^ 

Streptoverticil lium sp. SAM2084 1 £ titztkBMZmf % C i § £ 0 

^mmmi-^mt, #m¥7-2 3 3 1 6 ^^omm^m^xmmir^ct 
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(2) 9 mm? 9 t>&Atm&ev v>mBA& l <Dijj\,tf>m.T $ rm&Dfc 

um&tiitN, N-i?TJis*jiTi;mT°&&£, en (D4t&b&wktzz± 

ft? L * o ;Wb^ij^snx.TJn^§^ L TMjS^ff -5 0 * n Mm<DWfinA l ^ 
;U^»~10^i^*. 0£ L < tt 2 *r;i>S«~ 3 ^.n^-*-?* £ Q RJ»fH!te> 
lB#lffl~5lim. $f^L<«l~3Krr H 1-e^^ 0 0°C~80°C\ 0£ 

L< te30 o C~40°C-?&3 o 

£-30°C 20°C*^ip-r^o ?W»LfcRJ©«^ liJ5iMft«T*-50I-2O10 

fg*~100^S©{£^T;U=F-;b (0°C~5°C(^i|3L^fe©) ^Jd^-TM^$ 
-tf£o KJGBOTM^ 1 ^—151^^ 0 * L < tt 2 B$|ffl~ 3 Nrlfflt?* D> KJSfi 
ffitt^ O°C~50°(\ 0£ L< tel5°C~25°C-C££o Ztltz. J; «5 SftfrT 3 f 



1 4 



BNSDOCJD: <WO 994008 1A1 I > 




1 1 



1 6 

(3)TS/;Kbi-«fcsa; CD ^t^coMM: 
&£5£ (I) ©Yb^fcM^sc 



BNSDOCID: <WO 9940081 A1 I > 



WO 99/40081 



PCT/JP99/00541 



1 7 

^mmM (-hoS, ^^1/7;;!^ N, N — 'f-Jl/T i J 3Ste if) > ? 
(4) R 2 ©^-r^§^i^;b^>'^S©W^^7i<^©T^;Nb : 

^SiLT?^®^^^^^;!/^^®?^®^*^^; (i) (Dit&m Ut&W 
A) ^»IiLtffli^o ctL&m^K^LT7k®?S©T^;Kb^ff9o 
d©T ^;Wbl- ioT> R 2 ©S"f >IER*©J!Kifc$j&<T > ;Kb $ 

tl/:>t«t3S; (I) <D4k&W Ut&mB ; - C Q R 4 te C t-efiSftltt fctfte^fiS 

>fb7n t^- 'k j&fbt^a^k ifrfb^ > W Jim tlSmzWtfifflM&t 
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(CI CO (CH 2 ) nCOCK n = 2J2>l±©») £KfE$-&* C £#T?# 
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1tlc(b^D*K>i;;l/xxf;Hif: (R 5 =CH 2 C 6 H 5 ) , p-^ba^<>>> 
;UiXf-;b (R 5 =CH 2 C 6 H 4 -p-N0 2 ) ©Jg^ ®#©^M7kS»££J& 
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e) i± N \&-2<D^mmfe&&mgf-f2>tt&^ r^M^z^^x^m^ 

(5) R 2 ©^^#^^;b^>^S©W-r^7k^S® y >^XT-;Kb : 

Zi£ ( I ) ©4b£r^ Gb^A) i^iT^ 7k^»ou >^x^;Wb^-5 0 
;^b©{acb^^^iiffl-r^c^^T#^o $JxJ2\ *frffcy*-u> N ^dd^a, 
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(6) <>i?)l&<D'<>~eym<D<\£M&tfi': 

^mmoiftt L^mm^^tn^ ±te© (2) t,tz\* (3) ©i»&re?#e>*i 

Mb&% (^R^-fb^A) ©9*.R 3 ^7j<:^M^-e*^{(:^ Ofb£r$jG) £ 

tt<> {b^G©x>-^>^ o°5rft) {^^{--hoS^^A^tL^b^ti 
h cs; (i) ic^^T. R i i)<^x^m^ntzm^Y)^ r 2 ^#^^> 

:iw^ 0 *mwKi3^-az^ i&mt c-2o°c — 5 0°o Lfc^f 
e» c i * l i ><> - hn it^mmm i ntm3~ 2 mm-en o <d am* u \, 

{b^%H^^cD#^T^5nt-^ :iiaot7^/ {b£#? 0fbi%#j 1 ) 
tetl Km^N-TJ^Mt (N, N-vMfvWb^N, N-^^^;Kb^^) 
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si^Mjicft l thesis * /j s c t icmm&m < ^^^ 0 

□ (Mxjs\ arF»4, mam*** imsm ©^-rn^offt^K 

m«\ ±iuf^ ffia^oai*^ -hf^M^s m&k mmk mk 
imk mum* bu-^momam. %m%k T? r fa>$k mmmmvmm 

inlSS^J £ L T$jjH£ «fc t> $fH*E hooftZiz MX.lt* WS&fik MMftk 
tteflk mm Wttftk £®igte*!k flHfiftk affffik MTOJ> ft 

i»k mmsMs mmimk smimm* o^i^^nsfe©**®: 
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^Bji-=t^^ (i) ®<t^*t;^te&mmm(£>®t^m±^ mw&m^ 
t^oT. *»ia'(D ®-fb^«i*^T?tts N ?&n@K*^ti^Kr^ 

J&Al Hmtz^mO. 01-lOOOmg, fftL<l±0. 1-1 0 0m gt?^ 
4t5©*«B4L^o ffiS^O^J-iis IMAIB^^O. 0 1- 
lOOOmg, 0tL<(iO. l~100mg N TftftWS©*^* U\> 
tfc#©#£K:«\ IffiSAl B^/c^S&O. 5~2 0 00mg, #?£L< Jil~ 

— B 1 c turn* U\> 

m&%k mm^ mm* mj> *fn#j v . j&s&k ^Tv-jim^t^m^nzmmL^ 

»*L<JH^&n*fi#£LTfcU *Jl/* N mm±, 
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Mic. «W©«**J;&raic*S fc*>K:. juh^ ^JffisSRk m IS^Rk 

zcD^otmrnmiz, m*.mM*>^ -ft>to»m a^+S' 

° {c {i0 - Ol-IOMKSK. ff* L < « 0 . 1-5 SftK«& 7k*d»J©«^*c 
tt 1 -9(M»%^ 0£ L < f* 5 - 7 5 SBMg& *HflKD«*|c (io. 01-40 

8sms& $f*L<{±o. i~2o m%*§^ mm&m&ic « 1 -6os*% 

@B£» L < « 5 ~ 4 0 fflSS53rj©#£j;:« 1—8 0 «*%gfl^ 

0* L < « 5 - 5 0 SJi^SK^** #.$ 0 

*>t?5A/?<&S^ «A3fik BMHflk *«N^ftmsntt^<DJ»k 

a 13*: t) 1 0 - 2 0 0 0 g ©$gfflTf»8 & ft* L <U «fc t> t l < tt 

5 o~i ooo g©|gffl-e**o 
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me) j pmm^mm^hMtz.ttf'?izz> 0 
xm&jz (i) (D^m^xmmin,mmmtLrmm-t6K^ m*<z>mm 

wimp* zzm^-tz c t&-?% & 0 
mi 

( 1 ) (2B, 3B, 4S, 7S) -7-Ainino-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methy 
1-1, 6-cyclononanedione : & (2 ) p - h >XJU* >W& : 

UK-2A 5 0 0 m g *mt**\<> > 5 0 m L Jc»|?U tWT hf "J 5> > 0 . 15 
m L iffi&fb U > 3 9 5 m g £2in*.T 1 . 5 B#p H t&aft«#5 Lfc 0 - 3 0 °C(C^P 

fco &bfrK}6 0VlztfmLfc&4t* 1 ?-\s>2 0 OmLiMnSWTkl 5 OmL 
&Jn*T$MftU 2 0mL-e2Htflfc|±iLT> £r#L*: 

mLC^U P- h^^>x;l/^y^l^n^ll 8 Omg®S^xfj|/ (5 0 
mL) &&*mfifc"Ojnx.fco flrtfJLT^fcp- hJ\s*.>XJls*>m& (2) £ 
illfco iR*{i2 3 2mgt^fc («$4 5%) 0 

«*BHft^ h U ^At«L/:^ «JE«*|&U *IHk£4fe (1) 5 lmg (JR 
§£8 6%) *»feo 
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'H-NMR (CD 3 OD) : 5 = 1. 22 (6H, d, 3=7. 0, CH 
(CHj) a ) , 1. 32 (3H, d, J=6. 1, 4-CH 3 ), 2. 60 (1 
H, septet, J = 7. 0,. CH (CH 3 ) 2, ) , 2. 7 6 (1H, d d, 
J=13. 4, 4. 3, C 6 H 5 CH 2 ) , 2. 81(1H, d d, J = 13. 4, 
9. 5, C 6 H 5 CH 2 ) , 3. 02 (1H, td, .J = 4. 3, 9. 5, H-2) 
, 3. 8 2 (1H, bs, H-8) , 4. 4 1, 4. 5 1 (each 1 H, 
each bs, NH 2 ) , 4. 70-5. 3 0 (4H, m, H-3, 4, 7, 8) 
, 7. 1 1 — 7. 2 3 (5H, m, C 6 H 5 ) 
MS (EI) :m/z = 3 6 3 (M) 

p- hJbx.yxj\s*yWt)& (2) 

'H-NMR ( (CD 3 ) 2SO) :<J=1. 1 7i (6H, d, J=7.~0, 
CH (CHQ 2 ) , 1. 32 (3H, d, 1 = 5. 8 6, 4-CH 3 ) , 2. 3 
0 (3H, s, £H3C 6 H 4 S0 3 H) , 2. 6 0^2. 80 (3H, m, J = 7. 
0, CH (CH 3 ) 2l C 6 H 5 CH 2 ), 3. 0 0-3. 2 0 (1H, m, H-2) 
, 3. 50 (1H, bs, H-8), 4. 52 (1H, d d, J=5. 5, 8. 
4, H-8) , 4. 9 0-5. 2 0 (3H, m, H-3, 4, 7) , 7. 11 
(2H, d, J = 7. 6, CH3 C6H4 SO3H) , 7. 14-7. 30 (5H, 

, i 1 

' ; 

m, C 6 H 5 ) , 7. 4 8 (2H, d, J =8. 1 ■ CH 3 C 6 H 4 S 0 3 H) 
Ml. 

(2R, 3R, 4S, 7S)-7-Amino-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-c 
yclononanedione tosylate : 

(CT4 1%) %ntz Q 



3 0 

(2R, 3E, 4S, 7S)-7-Benzyloxycarbonylamino-2-benzyl-5 > 9-dioxa-3-isobutyryl 
oxy-4-methyl-l, 6-cyclononanedione : 

UK-2A 1 0 Omg^Ift/fUVl OmLWU 7K^Tt°U >>>3 2mg 
££i&ft U > 8 3 m g £Jn;iT. 1 . 5 ftRfflnffllftE Lfco v?- 3 0 °C(c^ 
*P L /cms & £> IS & 0 °C{k^t] Ife^y-iHOmL ^rJn^-T^M-e 3 H#fH1 
SJfc L iz 0 SOl^- * £> *> £ 26 0 °C f;r?££p L tz&it* * U > 5 0 m L if&ftlfiW 
7k 5 0mL*Jp^.T^U : Hlw7KB**a^^U>2 OmL? 20ffctbLTs 

* u y 5 m L IC^HP U TfctfFF tf U V s > 4 6 // 1 £^flr< > i?;M-* jtf- 
;i/8 4 ^ 1 &fln*.T3fl-Z?2 0#SJSLfc o KJ£ift&«ES88 U 8it'>'J 77 
yM7A^n7K77^ - (^M**> :lHfcxf-;l,«3 : 1) fcTflHSU 
! HI©fb£r$I 4 5 m g 0K*£ 4 8 %) £#fc 0 

'H-NMR (CDC 1 s ) : 5 = 1. 2 3 (6H, d, J =6. 8, CH 

(CH 3 ) 2 ) , 1. 29 (3H, d, J=6. 2, 4-CH 3 ) , 2. 50- 
2. 8 0 (2H, m, CH, (CH 3 ) 2 , C 6 H 5 CH 2 ) N 2. 8 0-3. 0 0 

(2H, m, C 6 H 5 CH 2> H-2), 3. 4 5 (1H, b s, H-8), 
4. 8 0-5. 0 0 (2H, m, H-4, 7) , 5. 0 9 (2H, s, C 6 H 5 
CH2 O CO) , 5. 0 0- 5. 3 0 (2H, m, H- 3, 8) , 5. 4 5 (1 
H, d, J=7. 8, CONH) , 7. 0 9-7. 3 3 (1 0H, m, C 6 H 5 x 
2) 

MS (EI) : m/z = 4 9 7 (M) 



BNSDOCID: <WO 9940081 A1 I > 



WO 99/40081 PCT/JP99/00541 

3 1 

m± 

(2R, 3R, 4S, 7S)-7-(2-Hydroxynicotinylamino)-2"benzyl-5, 9-dioxa-3-isobuty 
ryloxy-4-methyl-l, 6-cyclononanedione : 

#H (2) 40mg N 2-t Kn + ^nf >i2 Omg^C/l - t Kn + 
U<y^/Y')TV-)12 0mg^h°'J > 2 mL fC/gMU :tli:l-xf^- 
3- (3'-^^^7^;^ot^) #;M*vM 5 9 m gcD-r h 5 

tKD77> (THF. 2mL) ^^Sn^Ts 1ST 3 B#fgJ£Ol> L fc G KJ&?& 

u->=4 : i) ktmsu ^M^fb^2 8mg mm 7 8%) %mz 0 

'H-NMR (CDC 1 3 ) : 5 = 1. 2 4 (6H, d, J = 7. 0, 
CH (CH 3 ) 2) , 1. 32 (3H, d, J=6. 2, 4-CH,) , 2. 58 
-2. 7 3 (2H, m, _CH (CH,) 2, C 6 H 5 CH 2 ) , 2. 8 9-3. 0 5 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 6 3 (1H, bs, H-8), 
4. 94-5. 00 (1H, m, H-4), 5. 18-5. 25 (2H, m, H 
-3, H-7), 5. 40 (1H, bs, H-8) , 6. 5 5 (1H, t, J = 
6. 8, H-5' ) , 7. 1 2-7. 2 9 (5H,*m, C 6 H 5 ) , 7. 6 3(1 
H, dd, J = 6. 8, 2. 2, H-4' ), 8/5 7 (1H, dd, J =6. 
8, 2. 2, H-6' ) ,10. 31 (1H, d, CONH, J=6. 8) , 1 
2. 78 (1H, s, OH) 

MS (TSP) :ra/z = 4 8 5 (M + H) 



3 2 

m 

(2R, 3R, 4S, 7S)-7-(6-Hydroxypicolinylamino)-2-benzyl-5, 9-dioxa-3-isobuty 
ryloxy-4-methyl-l, 6-cycloiionanedione : 

2-fc Ka+'>i3f >K*6 - t Ko+^tfaU >HKiftiLfcJgW»4#l4<k 

1 H — NMR (CDC U). : 5 = 1. 05-1. 34 (9H, m, CH 
(CHQ 2 > 4-CH 3 ) , 2. 6 0-2. 7 5 (2H, m, CH (CH 3 ) 2 , 
C 6 H 5 CH 2 ) , 2. 8 7-3. 0 5 (2H, m, H-2, C 6 H 5 CH 2 ) , 

3. 7 3 (1H, b s, H-8) , 4. 46 (1H, d, OH, J =8. 9) , 

4. 9 4-5. 0 0 (lH,m, H-4), 5. 18-5. 32 (3H, m, H 
-3, 7, 8), 6. 7 8 C1H, d, J = 8. 9, aromatic 

(pyridine ring)), 7. 12 — 7. 30 (8H, m, 
aromatic (pyridine ring, C 6 H 5 ) ) , 7. 5 8 (1 H, 
d d, J=7. 0, 2. 2, aromatic (pyridine ring)) 
, 8. 18 (1H, d, J = 7. 3, CONH, ) 
MS (TSP) :m/z = 4 8 5 (M + H) 

me 

(2R, 3R, 4S, 7S)-7-(2, 4-Dihydroxypyrimidine-5-carboxylamino)-2-benzyl-5, 9 
-dioxa-3-isobutyry loxy-4-methyl-l, 6-cyclononanedione : 

MKK^iztkmmA tmmv^mz-ziMmib&m «$2 3%) ^/c 0 

1 H — NMR (CDC 1 3 ) : 5 = 1. 0 5-1. 3 2 (9H, m, 4-CH 3 , 
CH (CH 3 ) 2 ) , 2. 5 9.-2. 7 2 (2H, m, CH. (CH 3 ) 2 , C 6 H 5 
CH 2 ) , 2. 9 0-3. 0 0 (2H, m, H-2, C 6 H 5 CH 2 ) , 3. 6 0 
(1H, bs, H-8), 4. 22 (1H, b d, OH), 4. 9 0-5. 40 
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(4H, m, H-3, 4, 7, 8) , 7. 11-7, 2 6 (8H, m, C 6 H 5 ) , 

8. 51 (1H, s, aromatic (py r imi dine ring)), 

9. 29 (1H, d, J=7. 3, CONH) 
MS (TSP) :m/z=5 0 2 (M+H) 
Ml 

(2R, 3E, 4S, 7S)-7-(3-Hydroxy-2-methylquinoline-4-carboxylamino)-2-benzyl 
-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

ym^^tz^xmmd tmmcD^m^xmm^m (wi2%) &f#/c 0 

1 H — NMR (CDC 1 3 ) : 5 = 1. 20-1. 40 (9H, 4-CH 3 , 
CH (CH 3 ) 2 ) ,2. 7 7 (3 H, s, CH 3 (qu i no 1 i ne) ) , 
4. 8 0-5. 4 0 (4H, m, H-3, 4, 7, 8), 6. 8 0-8". 0 0 
(1 OH, m, aromatic), 11. 34 CI H, s, OH) 

MS (TSP) :m/z = 5 4 9 (M+H) 

m 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-2-quinoxalinecarboxylamino)-2-benzyl-5, 9-di 
oxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

'H-NMR (CDCI3) :d = l. 2 3 - 1 . 3 7 (9 H, m, J = 7. 1, 
1. 1, CH (CH 3 ) 2 , 4-CH3), 2. 60^2. 75 (2H, m, CH 
(CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 9 0-3. 10, (2H, m, H-2, C 6 H 5 
CH 2 ) , 3. 66 (1H, bs, H-8) , 4. 99-5. 5 1 (4H, m, 
H-3, 4, 7, 8), 7. 13-8. 12 (1 OH, m, CONH, 
aromatic (benzene ring)),, 11. 78 (1H, s, O 



3 4 

H) 

MS (TSP) :m/z=5 3 6 (M+H) 

(2R, 3K, 4S, 7S)-7-(3, 6-dihydroxypicolinylamino)-2-benzyl-5, 9-dioxa-3-iso 
butyryloxy-4-methyl-l, 6-cyclononcnedione : 

2-t Kn + ^~nf->m^3, 6-v?fc Ka^Vt:3<J yMfcft?Ltz£X?\>te 

'H-NMR (CDC 1 3) : 5 = 1. 2 3 (6H, m, J =2. 5, 6. 8, 
CH (CH 3 ) 2) , 1. 3 3 (3 H, d, J =6. 3, 4-CH 3 ), 2. 6 0 
-2. 7 3 (2H, m, .CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 9 0-3. 0 5 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 7 0 (1H, b s, H-8), 
4. 93-4. 99 (1H, m, H-4), 5. 13-5. 25 (3H, m, H 
-3, 7, 8) , 6. 8 2 (1H, d, J=5. 4, H-5' ) , 7. 12-7. 
3 0 (5H, m, C 6 H 5 ) , 7. 33 (1H, d, J=5. 4, H-6' ), 
8. 49 (1H, d, J=8. 4, CONH), 11. 35 (1H, s, OH) 

MS (TSP) :m/z = 501 (M+H) 

mi 0 

(2E, 3R, 4S, 7S)-7-(3-Benzyloxy-4, 6-dimethoxypicollnylamino)-2-benzyl-5, 9 
-dioxa-3-isobutyryloxy-4^!flethyl-l, 6-cyclononanedione : 

2-t Ka4->-3f>i^3-^V'W* , >-4, h^>t°nU 

ymz-KiLtzvimtmA tmm^mKxm<t^ (W9 2%) ^7t 0 

1 H-NMR (CDC 1 3) : 5 = 1. 2 2 (6H, d d, J = 1. 6, 7. 3, 
CH (CH3) 2) , 1. 30 (3H, d, J=6. 8, 4-CH3), 2. 6 0 
-2. 7 2 (2H, m, C 6 H 5 C_H 2 , _CH. (CH 3 ) 2 ) , 2. 9 0-3. 0 0 
(2H, m, H-2, C 6 H ? CH 2 ) , 3. 4 9 (1H, b s, H-8), 
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3. 3 2, 3. 9 2 (each 3 H, each s, 4' -OCH3, 6' - 
OCH 3 ), 4. 9 0-5. 0 0 (1 H, m, H-4), 5. 1 0 (2H, s, 
C 6 H 5 CH 2 Q) , 5. 18-5. 3 0 (3 H, m, H- 3, 7, 8), 6. 3 
3 (1H, s, H-5' ), 7. 12-7. 50 (10H, m, C 6 H 5 CH 2 , 
C 6 H 5 CH 2 Q) , 8. 34 (1H, d, J=8. 4, CONH) 
MS (TSP) :m/z = 6 3 5 (M + H) 

mi 1 

(2R, 3R, 4S, 7S)-7-(3-Benzyloxy-4, 5-dimethoxyp'icolinylamino)-2-benzyl-5, 9 
-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

1H-NMR (CDC 1 3 ) : 8 = 1. 23 (6H, d d, J =1. 6, 7. 
3, CH (CH 3 ) 2 ) , 1. 31 (3H, d, J-6. 8, 4-CH 3 ), 

2. 6 0-2. 7 2 (2H, m, C 6 H 5 CH 2 , CH (CH 3 ) 2 ) , 2. 9 0- 

3. 0 0 (2H, m, H-2, C 6 H 5 CH 2 ) , 3. 4 9 (1H, bs, H-8) 
, 3. 96, 3. 99 (each 3H, each s, 4' -OCH3, 5' - 
OCH3), 4. 9 0-5. 0 0 (1H, m, H-4), 5. 10 (2H, s, 
C 6 H 5 CH 2 Q) , 5. 18-5. 30 (3H, m, H-3, 7, 8), 7. 1 
2-7. 52 (10H, m, C 6 H 5 CH 2 , C 6 H 5 CH 2 Q) , 8. 06 (1H, 
s, H-6' ) , 8. 3 1 (1H, d, J =8. 4, CONH) 

MS (TSP) :m/z = 6 3 5 (M+H) 

mi 2 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4, 6-dimethoxypicolinylamino)-2-benzyl-5, 9-d 
ioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
miO (Dib&W 6 4 m g K1G%'<? 'J O A-^M 7 m g £#D*. N ^JStggl t tz 



3 6 

i mrm.wm*mik u £ & rcttft*- i N-mm-vrnw* l )to * > 

0tPP9. 2%) &ntz 0 

'H-NMR (CDC 1 3 ). : 5 = 1. 2 3 (6H, d d, J =1. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 33 C3H, d, J=6. 8, 4~CH 3 ), 2. 6 0 
-2. 7 2 (2H, m, C 6 H 5 CH 2l CH (CH 3 ) 2), 2. 9 0-3. 0 0 

(2H, m, H-2, C 6 HsCH 2 ) , 3. 5 8 (1H, bs, H-8), 
3. 89 (6H, s, 4' -OCH 3> 6' -OCH 3 ) , 4. 90-5. 00 

(1H, m, H-4), 5. 10-5. 40 (3H, m, H-3, 7, 8), 6. 
3 0 (1 H, s, H-5' ) , 7. 11-7. 33 (5H, m, C 6 H 5 CH 2 ) , 
8. 35 (1H, d, J=8. 4, CONH) , 11. 44 (1H, s, 3' - 
OH) 

MS (TSP) :m/z-5 4 5 (M + H) 

mi 3 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-4. 5-dimethoxypicolinyl amino) -2-benzy 1-5, 9-d 
ioxa-3-isobutyryloxy-4-iethyl-l, 6-cyclononanedione : 

mi oaxt&w&mi i<omi:^w(^ji 2 tmmojjmzxmm 
4t&m mm 4 5%) *mzo 

'H-NMR (CDC 1 3 ) : 6 = 1. 23X6H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 33 (3H, d, J=6. 8, 4-CH 3 ), 2. 60 
-2. 7 2 (2H, m, C 6 H 5 CH 2 , CH (CH 3 ) 2 ) , 2. 8 0-3. 0 0 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 5 8 (1H, b s, H-8), 
3. 9 8, 4. 0 3 (each 3 H, each s, 4' -OCH 3 , 5' 
-OCH3), 4. 90-5. 00 (1 H, m, H-4), 5. 10-5. 40 
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(3H, m, H-3, 7, 8) , 7. 11-7. 2 7 (5H, m, C 6 H 5 CH 2 ) 
, 7. 81 (1H, s, H-6' ), 8. 37 (1 H, d, J=8. 4, CON 
H) , 11. 70 (iH, s, 3' -OH) 
MS (TSP) :m/z = 5 4 5 (M + H) 

mi 4 

(2R, 3R, 4S, 7S)-7-(3-Benzyloxy-4-methoxypicolinylamino)-2-benzyl-5, 9-dio 
xa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

mi 3<Dft&%J5 0 Omgm h>25ml liilU MTk^m* U ^Al 
3 4mg» ^JWb^ >^H36/il £-#PX-> 6 0 °C(CT 3 ^fW L fc 0 » 

Mxf^= 1 : 1) iCTfjti^U Wmk&mZ 1 9mg(JR$3 9«)*ifco 

1 H — NMR (CDC 1 3 ) : 8 = 1. 2 3 (6H, d d, J=l. 6,~7. 3, 
CH (CHjQ 2 ) , 1. 31 (3H, d, J =6. 8, 4-CH 3 ) , 2. 58 
~2. 7 1 (2H, m. CsHsCHa, CH (CHj), 2 ) , 2. 8 8-3. 0 2 
(2H, m, H-2, C 6 HsCH 2 ) , 3. 5 2 (1H, bs, H-8), 
3. 91 (3H, s, 4' -OCH3), 4. 90-5. 00 (1H, m, H- 
4), 5. 10 (2H, s, C 6 H 5 CH 2 Q) , 5. 1 8-5. 3 5 (3H, m, 
H-3, 7, 8) , 6. 94 (1H, d, J=5. 4, H-5' ) , 7. 12- 
7. 5 2 (10H, m, C 6 H 5 CH 2> C 6 H 5 CH 2 ;Q) , 8. 2 5 (1H, d, 
J = 5. 4, H-6' ), 8. 38 (1H, d, J j f8. 4, CONH) 
MS (TSP) : m/z = 6 0 5 (M + H) 

gus 

(2R, 3R, 4S, 7S)-7-(3-Benzyloxy-4-methoxypicolinylamino-N-oxide)-2-benzyl 
-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
#114 <Dik&to 3 1 5 m g %mt* ?-U>15m l Ktm U m -ilM§ 



3 8 

Wt ( 7 0 %) 385mg &1mx.T^ MUiCX 5 B#ISKJ& L fc 0 5 %«W 

i~i o : i) iz-cmwiu mm<k&M2 7 7m S mm8 6%)&mtz 0 

1 H — NMR (CDC 1 3 ) : 5 = 1. 2 3 (6H, d d, J =1. 6, 7. 3, 
CH (CH 3 ) 2) , 1. 2 8 (3H, d, J =6. 8, 4-CH 3 ) , 2. 5 6 
-2. 7 0 (2H, m, CeHsCH,, CH (CH,) 2 ) , 2. 8 6-3. 0 2 
(2H, m, H-2, CsHbCHq) , 3. 5 6 (1H, bs, H-8), 
3. 93 (3H, s, 4' -OCH3), 4. 8 9-4. 9 5 (1 H, m, H- 
4), 5. 12 (2H, s, C 6 H 5 CH 2 0) , 5. 0 9-5. 4 0 (3H, m, 
H-3, 7, 8) , 6. 82 (1H, d, J=5. 4, H-5' ) , 7. 10- 
7. 4 8 (1 OH, m, C 6 H 5 CH 2 , C 6 H 5 CH 2 Q) , 8. 05 (1H, d, 
J = 5. 4, H-6* ), 9. 00 (1H, d, J=8. 4, CONH) 

MS (TSP) :m/z=621 (M + H) 

^>J 1 6 

( 1 ) (2R. 3R, 4S, 7S)-7-(3-Benzyloxy-4-methoxy-6-acetoxypicolinylaniino)- 
2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : ^BJ;^ 
( 2 ) (2R, 3R, 4S, 7S)-7-(3-Benzyloxy-6-hydroxy-4-methoxypicolinylamino)-2- 
benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-L 6-cyclononanedione : 
#11 5<D{b£rtl2 7 lmg^mymm2 5m 1 {zi%MU 8 0°C(CT2. 5B# 

- (^Dam : >t ^y-Jl/=3 0 : 1) KTlfSgU ^fBft^ (1)3 0 

mgmmio%)#£&mm&M (2) 9m g (JK^3%)^m^ 0 
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Mtfteft (1) 

'H-NMR (CDCU) : 5 = 1. 23 (6H, d d, 3=1. 6, 7. 3, 
CH CCH 3 ) a) , 1. 3 0 (3 H, d, J = 6. 8, 4-CH,) , 2. 33 
(3H, s, 6' -OCOCHs) , 2. 5 0-21 7 2 (2H, m, C 6 H 5 
CH 2 , CH (CH S ) 2) , 2. 9 0-2. 9 9 (2 H, m, H-2, C 6 H 5 
CH 2 ) , 3. 5 5 (1H, b s, H-8) , 3. 9 1 (3H, s, 4' - 
OCH 3 ), 4. 9 0-5. 0 0 (1H, m, H-4) , 5. 0 6. (2H, s, 
C 6 H 5 CH20)', 5. 0 8-5. 4 0 (3H, m, H-3, 7, 8). 7. 1 
2 (1H, d, J=5. 4, H-5' ) , 7. 13-7. 57 (10H, m, 
C 6 H 5 CH 2 , C 6 H 5 CH 2 Q) , 7. 50 (1 H, d, J =5. 4, H-6' ), 
8. 1 3 (1H, d, J =8. 4, CONH) 

MS (TSP) : m/z = 6 6 3 (M + H) 

Mit&h (2) 

'H-NMR (CDC 1 3 ) : 6 = 1. 18 (6H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 25 (3H, d, J=6 M 8, 4-CH ? ) , 2. 5 0 
-2. 70 (2H, m, C 6 H 5 CH 2t CH (CH 3 ) 2 ) , 2. 8 6-3. 0 2 
(2H, m, H-2, C6H5CH2, H-8), 3;. 8 6 (3H, s, 4' -0 
CH 3 ) , 4. 8 0-5. 2 3 (6H, m, H-3,. 4, 7, 8, C6H 5 CH 2 Q) 
, 6. 0 2 (1H, s, H-5' ) , 7. 0 4-7. 2 9 (1 OH, m, 
C 6 H 5 CH 2> C 6 H 5 CH 2 Q) , 8. 49 (1H, d, 3=7. 2, CONH) 
MS (TSP) :m/z = 621 (M + H) 



4 0 

mi 7 

(2R, 3R, 4S, 7S)-7-(3-Hydroxy-6-methoxypicolinylamino)-2-benzyl-5, 9-dioxa 
-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

2 -k h*u*-is— Z3^yWl%:3 -fc Kn + ->- 6 h + v' t°rr U >^{cft^. 
/c^WJ4<!:|5l^0D^{CT^M^tll 6mg 0KS£1 6%) ^#/c 0 

'H-NMR (CDC 1 3 ) :<5 = 1. 2 3 (6H' ( d d, J=2. 5, 6. 8, 
CH (CH 3 ) 2 ) , 1. 32 (3H, d, J=6. 3, 4-CH 3 ), 2. 6 0 
-2. 7 5 (2H, m, C 6 H 5 CH 2> CH (CH 3 ) 2 ) , 2. 90-3. 0 0 
(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 62 (1H, bs, H-8), 
3. 9 4 (3H, s, 6' L OCH 3 ), 4. 9 7-5. 0 0 (1 H, m, H- 
4) , 5. 16-5. 3 0 (3H, m, H-3, 7, 8) , 6. 8 7 (1H, d, 
J =5. 1, H-5' ) , 7. 12-7. 28 (5H, m, C 6 H 5 CH 2 ) , 
7. 98 (1H, d, J=5. 1, H-6* ) . 8. 5 9 (1H, d, J=8. 
1, CONH) , 11. 7 8 (1H, s, 3' -OH) t 

MS (FAB) :m/z = 5 15 (M + H) 

mi 8 

(2R, 3R, 4S, 7S)-7-(3-Acetoxy-4-methoxypicolinylamino)-2-benzyl-5, 9-dioxa 
-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

UK-2A 6 . 3 2 g * t° U Vy 8 0 ml \mffi- U *#TfcT&J!kIHft2 . 5 m L 

jBft£fe6. 7g mmi 0 0%) *%fz 0 

1 H-NMR (CDC 1 3) : 5 = 1. 2 4 (6H, d, J = 6. 9, 
CH (CH 3 ) 2 ) , 1. 30 (3H, d, J=6. 2, 4-CH 3 ), 2. 38 
(3H, s, OCOCHj):, 2. 61 (1H, septet, J=6. 9, 
CH (CHs) 2, ) , 2. 7 0 (1H, d, J =1 1. 4, C 6 H 5 C_H 2 ) , 
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2. 8 7-2. 9 9 (2H, m, H-2, C 6 H 5 C_H 2 ) , 3. 5 7 (1H, b 
s, H-8), 3. 90 (3H, s, 0CH 3 ), 4. 96 (1H, dq, J = 
9. 5, 6. 2, H-4) , 5. 14 (1H, t,,J=8. 4, H-7), 
5. 20 (1H, t, J =9. 5, H-3) , 5. 34 (1H, bs, H-8), 
7. 01 (1H, d, J=5. 5, H-5' ), 7. 11-7. 28 (5H, m, 
C 6 H 5 ) , 8. 3 2 (1H, d, J = 5. 5, H-6' ) , 8. 6 3 (1H, d, 
CONH, J = 8. 4) 
MS (TSP) :m/z = 5 5 7 (M + H) 

mi 9 

(2R, 3R, 4S, 7S)-7-(3-Benzoyloxy-4-methoxypico.linylamino)-2-benzyl-5, 9-di 
oxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
UK-2A 5 0rag^h''J-;^5mL KfflR U MfttTmt'* > )b 2 7 m g £ 

7l>^7^ - (S^m^f-^ : -\^ifv=3 : 1) -jcrUKKU *MMt&4Sl3 3 
mg (W5 5%) ^#^0 

1 H — NMR (CDC 1 3 ) : 5 = 1. 2 2 (6H, d, J = 7. 1, 
CH (CH 3 ) g) , 1. 27 (3H, d, J=6. 0, 4-CH 3 ), 2. 50 
-2. 7 0 (2H, m, CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 80-3. 0 0 

(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 6 0 (1H, bs, H-8), 
3. 8 9 (3H, s, OCH 3 ) , 4. 9 0-5. 3 0 (4H, m, H-3, 4, 

7, 8), 7. 06 (1H, d, J=5. 5, H-5' ), 7. 09-7. 26 
(5H, m, C H 2 C 6 H 5 ) , 7. 4 8-7. 6 6,. 8. 2 0-8. 2 3 (3H, 
2H, m, COC 6 H 5 ) , 8. 3 8 (1H, d, J,= 5. 5, H-6' ), 

8. 66 (1H, d, J=8. 2, CONH) 



4 2 

MS (TSP) :m/z==619 (M + H) 
ffl]2 0 

(2R, 3R, 4S, 7S)-7-(3-Isopropyloxycarbonyloxy-4-methoxypicolinylamino)-2- 
benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

UK-2A 5 0 m g fL/>5mL tcjgffi U 7fci£T h'Jxf;l/7;>l 

mLWo o iim-Y V ~f d t°Jb 1 m L £flDX.TM-&t? 1 B#B^JS L fc 0 

*2§$t L XWMit-a^i 5 8 m g WMl 0 0%) ^#/c Q 

1 H — NMR (CDC Is) : 5 = 1. 20-1. 40 C15H, m, 
OCOCH (CH 3 ) 2> OCH (CH 3 ) 2 , 4-CH 3 ), 2. 50-2. 80 
(2H, m, C_H (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 8 0-3. 10 (2H, m, 

H-2> C 6 H 5 CH 2 ) , 3. 6 0 (1H, bs, H-8), 3. 9 2 (3H, 
s, OCH 3 ) , 4. 93~>5. 40 (5H, m, O CH (CH 3 ) 2 , H-3, 
4, 7, 8) , 7. 0 2 C1H, d, J =5. 5, H-5' ) , 7. 11-7. 
29 (5H, m, C 6 H 5 ) , 8. 33 (1H, d, J=5. 5, H-6* ), 
8.5 8 (1 H, d, J =8. 2, CONH) 

MS (TSP) :m/z-601 (M + H) 

fflJ2 1 

(2R, 3E, 4S, 7S)-7-(3- (3-Methoxycarbonylpropionyloxy) -4-methoxypicolinyl 
amino) -2-benzy 1-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
rr/^f^n >J K 0. 22mL tmt* f- ^ > 5 mL <h©M£#JC;fci£TUK-2A 
1 0 Omgi h ijjif-;bT^ >0. 2 7mLi©»^l/> (2 OmL) ^ 
L fco M'^-e 2 m fflfclfc L /c^ WCKtK^ LT^y-;H0mL£2)nx. 

fat- 1 B#r B i^^ l ti 0 Kmrn&mt* * u >-»t? u tk^^ 2 hkto 
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VIA - ffiWLJLl-jl : ^it>=l : 1) {CTfMU mmfe-SMS 3mg 
(1R^4 4%) &niz Q 

'H-NMR (CDC 1 3 ) : 6 = 1. 23 (6H, d, J =7. 1, 
CH (CH 3 ) 2) , 1. 31 (3H, d, J =6. 0, 4-CHO , 2. 50 
~3. 10 (8H, m, CH (CH 3 ) 2 , CO CH 2 CH 2 CO, C 6 H 5 C H 2> 
H-2), 3. 72 (3H, s, COOCH,), 3. 90 (3H, s, 
OCH 3 ), 4. 90-5. 40 (4H, m, H-3, 4, 7, 8) , 7. 00 
(1H, d, J =5. 4, H-5' ) , 7. 11-7. 2 8 (5H, m, 
C 6 H 5 ) , 8. 32 (1H, d, J=5. 4, H-6* ) , 8. 6 2 (1H, d, 
J=8. 4, CONH) 

MS (FAB) :m/z = 6 2 9 (M + H) 

ffl]2 2 

(2E, 3R, 4S, 7S)-7-(3-(3-Benzyloxycarbonylpropionyloxy)-4-methoxypicoliny 
lamino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
UK-2A lOOmg. -n^ZW&J O 4 9 m g&& 4 - V* =f-)V 

K 6 0 m g * flDX-TMiS"? 6 BxffslDOS L tz Q ffifoW&mg; L T 

U->=1 : 1) tcTffiKKU SIM92mg (W69%) £*#tf:o 

'H-NMR (CDC 1 3 ) : 6 = 1. 24 (6H, d, 1=1. 1, 
CH (CH3) 2 ) , 1. 30 (3H, d, J=6. 0, 4-CH3) , 2. 58 
~3. 0 7 (8H, m, CH (CH 3 ) 2, C 0 C H 2 C H 2 C 0, C 6 H 5 C_H 2 , 
H-2) , 3. 5 5 (1H, b s, H-8) , 3. ,8 6 (3H, s, OCH 3 ) , 
5. 16 (2H, s, COO CH 2 C 6 H 5 ) , 4. 90~5. 40 (4H, m, 
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H-3, 4, 7, 8) , 6. 9 9 (1H, d, J =5. 4, H-5/ ) , 7. 1 
1-7. 37 (10H, m, C 6 H 5 x2), 8. 31 (1H, d, J=5. 4, 
H-6' ) , 8. 61 (1H, d, J=8. 4, CONH) 

MS (FAB) : m/z = 7.0 5 (M + H) 

ffl]2 3 

(2R, 3R, 4S, 7S)-7-(3-(4— Methoxycarbonylbutyryroxy)-4-methoxypicolinylam 
ino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

T«Hffc£«& (W2 0%) £*#fc 0 

'H-NMR (CD C 1 3 ) ' S = 1, 23 (6H, dd, J = l. 6, 7, 3, 
CH (CH 3 ) 2 ) > 1. 2'9 (3H, d, J=6. 8, 4-CH 3 ) , 2. 0 9 
(2H, q, J = 7. 3, CH 2 CH 2 CH 2 ) , 2. 5 0, 2. 7 5 (each 
2H, each t, ecch J=7. 3, CH 2 CH 2 CH 2 ) , 2. 5 8- 

2. 7 0 (2H, m, CH (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 9 0-3. 0 0 
(2H. m, C 6 H 5 CH 2 , H-2) , 3. 60 (1H, b s, H-8), 

3. 69 (3H, s, COOCH3), 3. 89 (3H, s, 4' -OCH 3 ), 

4. 9 0-5. 0 0 (1H, m, H-4), 5. 10-5. 40 (3H, m, H 
-3, 7, 8), 7. 00 (1H, d, J = 5. 4, H-5' ), 7. 10-7. 
28 (5H, m, C 6 H 5 ),.8. 32 (1H, d, J=5. 4, H-6' ), 8. 
6 1 (1H, d, J =8. 4, CONH) 

MS (ESI) :m/z = 6 4 3 (M + H) 

gy 4 

(2R, 3R, 4S, 7S)-7-(3-(5-Methoxycarbonylvaleryloxy)-4-methoxypicolinylaDi 
ino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
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xmmit&m mm 57%) *ntz Q 

'H-NMR (CDC 1 3 ) : 5 = 1. 2 3 (6 H, d d, J = 1. 6, 7. 3, 
CH (CHQ 2 ) , 1. 3 0 (3 H, d, J = 6. 8, 4-CH 3 ) , 1. 59 
— 1. 67, 1. 78 — 1. 86 (each 2 H, e a c h m, CH 2 CH 2 
CH2 CH2) , 2. 23-2. 48 (4H, m, C H 2 C H 2 C H 2 C H 2 ) , 

2. 5 6-2. 9 9 (4H, m, H-2, C_H (CH 3 ) 2, C 6 H 5 CH 2 ) , 

3. 55 (1H, bs, H-8) , 3. 62 (3H, s, COOCH 3 ), 

3. 88 C3H, s, 4' -OCH3), 4. 93-4. 99 (1 H, m, H- 
4) , 5. 1 6-5. 3 2 (3H, m, H-3, 7, 8) , 6. 9 9 (1H, d, 
J =5. 4, H-5' ) , 7. 10-7. 2 8 (5:H, m, C 6 H 5 ) , 8. 3 0 
(1H, d, J=5. 4, H-6' ), 8. 59 (1H, d, J=8. 4, CO 
NH) 

MS (ESI) :m/z=6 5 7 (M + H) 
ffl]2 5 

(2R, 3R, 4S, 7S)-7-(3-(6— Methoxycarbonylhexanoyloxy)-4-methoxypicolinyla 
mino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

xwBft&m mms 5%) &f#fc 0 

■H-NMR (CDCI3)' : 5 = 1. 23 ( 6 H, d d, J = 1. 6, 7. 3, 
CH (CH3) 2) , 1. 30 (3H, d, J=6. 8, 4-CH 3 ), 1. 35 
-1. 84 (6H, m, CH 2 (CH 2 ) 3 CH 2 ) , 2. 2 9-2. 3 8 (4H, 
m, CH 2 (CH 2 ) 3 CH2) , 2. 5 8-2. 7 0 ! (2H, m, 
C_H (CH 3 ) 2, C 6 HsCH 2 ) , 2. 9 0-3. 0 0 (2H, m, 
C 6 H 5 CH 2> H-2), 3. 55 (1H, bs, H-8), 3. 67 (3H, 
s, COOCH3) , 3. 89 (3H, s, 4' -OCH 3 ) , 4. 90-5. 1 



4 6 

0 (1H, m, H-4) , 5. 10-5. 30 (3H, m, H-3, 7, 8) , 
7. 00 (1H, d, J=5. 4, H-5' ), 7. 10-7. 28 (5H, m, 
C 6 H 5 ) , 8. 32 (lH.'d, J = 5. 4, H-6' ) , 8. 6 2 (1H, d, 
J = 8. 4, CONH) 

MS (ESI) :m/z = 671 (M + H) 

ff»J2 6 

(2R, 3R. 4S, 7S)-7-(3-(8— Methoxycarbonyloctanoyloxy)-4-methoxypicolinyla 
mino)-2-benzyl-5, 9-dioxa-3 L -isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

Kxmmik&m 00^24%) &?#/c 0 

1 H — NMR (CDC 1 3 ) : 5 = 1. 23 (6H, dd, J=l. 6, 7. 3, 
CH (CH 3 ) 3 ) , 1. 30 (3H, d, J=6. 8, 4-CH 3 ), 1. 30 
-1. 9 0 (10H, m, CH 2 (CH 2 ) 5 CH 2 ) , 2. 2 7-2. 3 7 (4H, 
m, CH 2 (CH 2 ) 5 CH 2 ) , 2. 5 0-2. 8 0 (2H, m, 
CH (CH 3 ) 2, C 6 H 5 CH 2 ) , 2. 8 0-3. 10 (2H, m, 
C 6 H 5 CH 2 , H-2) , 3. 5 5 (1H, b s, H-8) , 3. 6 6 (3H, 
s, COOCH3). 3. 89 (3H, s, 4* -OCH 3 ), 4. 9 0-5. 0 
0 (1H, m, H-4), 5. 10-5. 40 (3H, m, H-3, 7, 8), 
7. 00 (1H, d, J=5. 4, H-5' ), 7. 10-7. 26 (5H, m, 
C 6 H 5 ) , 8. 31 (1H, d, J = 5. 4, H-6' )., 8. 6 1 (1H, d, 
J=8. 4, CONH) 

MS (ESI) :m/z=6 9 9 (M + H) 

fflJ2 7 

(2R, 3R, 4S, 7S)-7-(3-(9-Methoxycarbonylnonanoyloxy)-4-methoxypicolinylam 
ino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 
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r«B<fc^ft mm a 5%) *»fc 0 

1 H — NMR (CDC 1 3 ) : 6 = 1. 2 3 (6H, d d, J = l, 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 3 0 (3H, d, J =6. 8, 4-CH 3 ), 1. 3 1 
-1. 8 0 (12H, m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 2 8-2. 3 3 (4H. 
m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 5 0-2. 7 0 (2H, m, 
CH_ (CH 3 ) 2 , C 6 H 5 CH 2 ) , 2. 9 0-3. 0 0 (2 H, m, 
C 6 H 5 CH 2> H-2) , 3. 55 (1H, bs, H-8), 3. 66 (3H, 
s, COOCH3), 3. 89 (3 H, s, 4' -OCH 3 ), 4. 90-5. 0 
0 (1H, m, H-4) , 5. 10-5. 4 0 (3H, m, H-3, 7, 8), 
6. 99 (1H, d, J=5. 4, H-5' ), 7. 10-7. 28 (5H, m, 
C 6 H 5 ) , 8. 3 1 (1H, d, J =5. 4, H— 6* ) , 8. 6 2 (1H, d, 
J=8. 4, CONH) 

MS (ESI) :m/z = 713 (M + H) 

m2 8 

(2R, 3E, 4S, 7S) -7- (3 - (4 — Benzy 1 oxycarbony 1 but yry 1 oxy ) -4-me thoxy pi co 1 iny 1 
amino) -2-benzy 1-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

yjWJlWt? n'JKO. 0 6 4ml Z-gtsmtJ f- U >ffl& 6rali;, Oi? 
;l/T;m-;l/0. 0 5 2m 1 Rtf h UxW; >0. 0 8 3ml^t?t^ 
fl/>i§tt2ml*MT«TLte, I5IST3 0 5^£Lfc£L UK-2A 10 0m 
gRtfMJ Ji^TS >0. 14ml *^rtrifcft/f U>«tt2ml *iWTU 
*?TF3i$IHtEJ£L;fco EDt^tok&Jn;LT#«L > WaS«$^**>>^A 

^f-;U-^^i^>=l : 1) ICTflMHU W^J12 2mg 0K^89%) 
^fc 0 
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1 H — N M R (CDC 1 3 ) :S = 1. 2 4 (6H, d d, J = l. 6, 7. 3, 
CH (CHb) 2 ) , 1. 2 9 (3H, d, J =6. 8, 4-CH 3 ) , 2. 11 

(2H, q, J =7. 3, CH 2 CH 2 CH 2 ) , 2. 4 0-2. 7 0 (2H, m, 
C 6 H 5 _CH 2 , CH (CH 3 ) 2), 2. 5 5, 2. 7 5 (each 2H, 
each t, each J=7. 3, CH 2 CH 2 CH 2 ) , 2. 80~3. 10 

(2H, m, H-2, C 6 H 5 CH 2 ) , 3. 5 5 (1H, b s, H-8), 
3. 86 (3H, s, 4' -0CH 3 ), 4. 90-5. 00 (1H, m, H- 
4), 5. 14 (2H, s,: C 6 H 5 CH 2 Q) , 5. 10-5. 3 5 (3H, m, 
H-3, 7, 8) , 6. 99 (1H, d, J=5. 4, H-5' ) , 7. 1 0- 
7. 3 7 (1 OH, m, C 6 H 5 CH 2 , C 6 H 5 CH 2 0) , 8. 3 1 (1H, d, 
J = 5. 4, H-6' ) , 8. 6 0 (1H, d, J =8. 4, CONH) 

MS (FAB) :m/z=719 (M + H) 

#12 9 

(2E, 3E. 4S, 7S)-7-(3-(5— Benzyloxycarbonylvaleryloxy)-4-methoxypicolinyl 
amino) -2-benzy 1-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

izxmm^m mm2 5%) *mz 0 

1 H — NMR (CDC 1 3 ) : 5 = 1. 2 3 (6 H, d d, J = l. 6. 7. 3, 
CH (CH 3 ) 2 ) , 1. 29 (3H, d, J=6. 8, 4-CH 3 ), 1. 7 0 
-1. 8 0 (4H, m, CH 2 (CH 2 ) 2 CH,) . 2. 3 0-2. 5 0 (4H, 
m, CJi, (CH 2 ) 2 CEU) , 2. 6 0-2. 7 0 (2H, m, C 6 H 5 CH 2> 
CH. ^ CH 3) a) . 2. 8 0-3. 0 0 (2H, m, H-2, C 6 H 5 CH 2 ) , 

3. 55 (1H, bs, H-8), 3. 85 (3H, s, 4' -OCH 3 ), 

4. 9 0-5. 0 0 (lH.vm, H-4). 5. 12 (2H, s, C 6 H 5 CH 2 
O) , 5. 10-5. 40 (3H. m, H-3, 7, 8), 6. 98 (1H, d, 
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J = 5. 4, H-5' ) , 7. 10-7. 3 5 (1 OH, m, C 6 H 5 CH 2 , _Ce 
H5CH 2 0) , 8. 3 1 (1H, d, J = 5. 4, ; H-6' ) , 8. 6 0 (1H, 
d, J=8. 4, CONH) 

MS (FAB) :m/z = (M + H) 

ffJ3 0 

(2R, 3R, 4S, 7S)-7-(3-(6— Benzyloxycarbonylhexanoyloxy)-4-methoxypicoliny 
lamino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione 

izxmmit&w (jr^6 2%) ^#^o 

'H-NMR (CDCh) : 6 = 1. 23 (6H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 29 (3H, d, J=6. 8, 4-CHO, 1. 37 
— 1. .8 6 (6H, m, CH 2 (CH 2 ) 3 CH 2 ) , 2. 31-2. 4 5 C4 H, 
m, ( CH 2 (CH 2 ) 3 CH 2 ) , 2. 58-2. 71 (2H, m, C 6 H 5 CH 2> 
CH (CH,) 2) , 2. 9 1 — 2. 99 (2 H, m, H-2, C 6 H 5 C H 2 ) , 
3. 5 5 (1H, bs, H-8) , 3. 8 7 (3H, s, 4' -OCH 3 ) , 4. 
9 0^5. 0 0 (1H, m, H-4), 5. 1 1 (2H, s, C 6 H 5 CH 2 Q) , 
5. 11-5. 40 (3H, m, H-3, 7, 8),, 6. 99 (1H, d, J = 
5. 4, H-5' ), 7. 10 — 7. 36 (1 OH, m, C 6 H 5 CH 2 , C 6 H 5 
CH 2 0) , 8. 31 (lfl, d, J=5. 4, H-6' ), 8. 61 (1H, 
d, J=8. 4, CONH) ' 

MS (FAB) :m/z = 74 7 (M+H) 

013 1 

(2R, 3R, 4S, 7S)-7-(3-(9-Benzyloxycarbonylnonanoyloxy)-4-methoxypicolinyl 
amino) -2-benzy 1-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 



5 0 

_ . Kxwmt&te aw 5 3%) &»fc 0 

'H-NMR (CDC lis) : 5 = 1. 23 (6H, d d, J = l. 6, 7. 3, 
CH (CH 3 ) q ) , 1. 29 (3 H, d, J=6. 8, 4-CH,), 1. 30 
-1. 9 0 (12H, m, CH 2 (CH 2 ) 6 CH 2 ) , 2. 3 0-2. 3 8 (4H, 
m, CH, (CH 2 ) 6 CH 2 ) , 2. 6 1-2. 6 8 (2H, m, C 6 H 5 CH 2 , 
CH (CH 3 ) 2 ) , 2. 9 0-3. 0 5 (2H, m, H-2, C 6 H 5 CH 2 ) , 

3. 55 (1H, bs, H— 8) , 3. 88 (3H, s, 4' -OCH 3 ), 

4. 9 0-5. 0 0 (lHvm, H-4), 5. 1 1 (2H, s, C 6 H 5 CH 2 
O) . 5. 11-5. 3 5 (3H, m, H-3, 7, 8,), 6. 99 (1H, 
d, J=5. 4, H-5' ) , 7. 10-7. 36 (1 OH, m, C 6 H 5 CH 2 , 
C 6 H 5 CH 2 Q) . 8. 31 (1H, d, J = 5. 4, H-6' ) , 8. 60 

(1H, d, J=8. 4, CONH) 
MS (FAB) :m/z = 7 8 9 (M + H) 

mz 2 

(2R, 3R, 4S, 7S)-7-(3-(4-Butyloxycarbonylbutyryloxy)-4-methoxypicolinyla 
mino)-2-benzyl-5, 9-dioxa-3-isobutyryloxy-4-methyl-l, 6-cyclononanedione : 

wmit&Bfo (^5 3%) zmtzo 

'H-NMR (CDCla) :6 = 1. 23 (6H, dd, J = l. 6, 7. 3, 
CH (CH 3 ) 2 ) , 1. 3 3 (3H, d, J =6. 8, 4-CH 3 ), 1. 3 7 
-1. 4 6, 1. 5 7-1. 6 5, 2. 0 4-2. 1 1 (9H, m, COCH 2 
CH 2 CH 2 CO, OCH 2 (CH 2 ) 2 CH 3 ) , 2. 3 7-2. 5 1 (4H, m, 
CO^EbCH.CH.CO) , 2. 5 8-2. 7 7 (2H, m, COCH 2 CH 2 
CH 2 CQ, CH (CH 3 ) 3 , C 6 H 5 CH 2 ) , 3. 55 (1H, b s, H-8) , 
3. 89 (3H, s, 4* -OCH 3 ), 4. 9 0-5. 0 0 (1 H, m, H- 
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